Abstract. The present article covers the use of an artificial intelligence system in the organization of the prevention of technical objects. For this purpose, the composition of this system including an intelligent diagnostic system and an intelligent maintenance system was characterized and described. An artificial neural network and an expert system, which work among others on the basis of the information developed by the neural network, perform a special function in these systems. It was mentioned in the article that the mathematical model of the regeneration process of the functional properties (prevention) of an object forms the basis of the organization of the prevention activities of technical devices and objects with the use of intelligent systems. This model demonstrated the possibilities and directions for the use of maintenance intelligent systems.
Introduction
In technical and production systems and other fields of life, artificial intelligence methods have a wide range of applications in solving of various complex problems. Intelligent systems constitute modern solutions which use artificial neural networks, expert systems, genetic and evolutionary algorithms with the use of various collections of knowledge including fuzzy sets. Neural networks possess an ability of approximation, learning on the grounds of information (knowledge) from the sets of numerical data; they also possess an ability to generalize knowledge collected and an ability to build new (current) models of the system on the grounds of input and output data taking into consideration inexplicit relations between the data. Fuzzy logic is characterized by an ability to process fuzzy knowledge through inference on the grounds of explicitly defined linguistic rules. Therefore, this makes it possible to take decisions in the case when there are no explicitly defined mathematical models. Evolutionary algorithms are characterized by an ability of adaptation and self-learning, and they enable an effective search of the alternative spaces of solutions in order to find the best (optimal) solutions.
The purpose of artificial intelligence in technical applications is the realization of selected functions of the human mind and behaviour, including reaction, activities, senses, behaviours, taking decisions etc., which cannot be subjected to a simple numerical algorithmization. Therefore, it constitutes an effective tool for logical and rational inference, and for taking decisions in such conditions where incomplete data is present. When applying artificial intelligence methods, it is not only data but also knowledge that is processed in production processes. For this reason, a technical and production system can be operated with the use of explicit and inexplicit knowledge. An approach which consists in procedural processing based on algorithms is replaced with intelligent searching in technological systems through the applications of artificial intelligence methods. This makes it possible to create intelligent systems to support decisions in technological process [1-3, 3, 8, 13-17] .
2 Examination of the development of decisions in the process creation of an expert servicing knowledge of the radar system As a result, the maintenance system produces a set of maintenance information {M E (e i,j )}, which will be used for organization of the objects, which is presented in Table 1 . (e 1,1 ) .
Where: M E (e i,j ) -servicing maintenance information of j th element in i th assembly. The final form of the maintenance knowledge base was presented in the form of the information included in Table 1 . This table includes pieces of maintenance information (rules) for the object. Each rule included in this table determines explicitly which element of a given assembly of the object must be subject to regeneration, and what range of prevention activities (from the set of the activities) is to be performed on it. The execution of the determined set of maintenance rules will result in the regeneration of the whole element, assembly and the whole object [1] [2] [3] [8] [9] [10] [11] [12] . The technical object, once the maintenance has been performed, is subject to a control check-up (testing) of the state, and in the case of a negative result of the control, the object is once again referred to prevention. The examination of the quality of the regeneration of an object in a maintenance system organized on the basis of maintenance information was conducted for the three following manners of expert inference:
1. Deductive 2. Probabilistic 3. Inductive. The core of the qualitative process of the preventive procedures of a technical object involves a two-stage examination. In the first stage, a regeneration (preventive procedures) of the object is conducted on the basis of the maintenance information which is determined with the use of a given expert inference method. It is only in the second stage that the quality of these preventive procedures is assessed on the basis of control diagnosing of the object after the preventive procedures have been conducted. The diagnosing of a control object is performed in a diagnostic system with the use of the (DIAG) neural network [4] [5] [6] [7] . It was assumed in the experimental examination of the preventive procedures of the object that each of the three inference methods has an influence on the preventive procedures in such a way that it guarantees a full regeneration of the object.
The first method of the object's preventive procedures (model I) is performed with the use of a deductive manner of expert inference. From there, the testing vector was developed of the maintenance information being determined for the deductive method of expert inference (model I), which accepts the following form (1): On the basis of this information: dependence (1), the maintenance system was organized (Figure 2) , in which the technical object was regenerated. Once the preventive procedures have been performed, the technical object undergoes control diagnosing with the use of the diagnostic artificial neural network in a (DIAG) computer program. The results obtained of the diagnosing of the object (for the model I) were presented in the form of Figure 1 . Where: "2" -the up state, "1" -the incomplete up state, "0" -the down state. Further, similarly as described above, the maintenance was performed of the technical object for the inductive method of expert inference. The preventive procedures of the object were performed with the use of the testing vector of maintenance information that was determined for the inductive method of expert inference (a model II), and which was presented in the following analytical form (2): After the preventive procedures have been performed, the technical object, as in the previous case, underwent control diagnosing with the use of the (DIAG) computer program. The results obtained of the diagnosing of the object for the model II were presented in the form of Figure 2 .
In the further example of the experiment, the influence was tested of the probabilistic method of expert inference on the regeneration quality of the object in an organized maintenance system. Where: "2" -the up state, "1" -the incomplete up state, "0" -the down state.
For this method of the expert's work, a set of maintenance information was determined, which was set up in the form of the testing vector of the maintenance information set. The maintenance information set that was determined for the probabilistic method of expert inference (model III) accepts the form of the following dependence (3):
Where: Once the preventive procedures have been performed, the technical object undergoes control diagnosing (examination) with the use of the diagnostic neural network in (DIAG) program. The results obtained of the diagnosing of the object (for model III) were presented in the form of (Figure 3) . Where: "2" -the up state, "1" -the incomplete up state, "0" -the down state.
A function of the qualitative evaluation of the maintenance process of the object was developed.
Definition: The qualitative function of the control qualitative evaluation of the preventive procedures process of a technical object (F r ) in a maintenance system is the quantity which determines the set of fully regenerated functional elements of a technical object in relation to the set of all those elements of the object which have undergone a maintenance process. This quantity was presented in the form of dependence (4):
Where: n -the set of all those elements of the object which underwent the maintenance process -a set of those elements which determine the object's maintenance structure {e i,j }, k -a set of the fully regenerated (with the fitness states being recognized) primary elements of the object.
The results obtained from the examination in the experiment were the subject of an analysis and a study with the use of dependence (4) 
Conclusions
The material presented in this paper demonstrates that the prevention of technical objects constitutes a difficult organizational and technical undertaking. On the one hand, the abovementioned difficulty consists in obtaining reliable diagnostic information concerning the object (an artificial neural network was applied here). On the other hand, there is a problem connected with the transformation of diagnostic information into the form of maintenance information (an expert system was applied here). The transformation of diagnostic information into the required form which can be used takes place according to the algorithm presented. In this process, the specialist knowledge of a human specialist is used, as well. Hence, an adequate and proper taking of decisions is essential. Two inference methods were characterized and described in this paper. Each of them has its advantages and disadvantages. The influence of each of these inference methods on the final results of the maintenance process, which is the quality of the results obtained, was presented in this study.
